of HA have been established for facial aesthetic indications, [16] [17] [18] [19] [20] [21] [22] [23] but information on nasal treatments is limited; clinical experience 7, [9] [10] [11] [12] 14, 15 and data from 2 small studies 8, 13 and 1 retrospective case series 24 have been described. Here, the author presents his clinical experience of nasal treatments with HA during 15 years, with case descriptions to illustrate the use of HA as an alternative or complement to primary and secondary rhinoplasty.
MATERIALS AND METHODS
The recommendations presented here are based on the author's clinical experience as a plastic surgeon for 33 years and experience of nasal reshaping with HA fillers since 1996. This article focuses on HA injections performed between 1998 and 2012 with those executed during 1998, 2005, and 2012 selected for detailed review ( Table 1 ). All treatments were performed at the author's clinic, in keeping with routine clinical practice.
Pretreatment Analysis
It is important to evaluate the nasal balance to judge if a small augmentation of certain areas can produce a more balanced and/or smaller-looking nose. If the patient has thick nasal skin ( Fig. 1) , it may be difficult to reduce the nose as thick skin has a limited ability to contract, but an increased projection may achieve balance and give the illusion of a smaller nose. If the patient has thin nasal skin, HA gel can be used to mask protruding cartilage.
A full facial documentation with photographs in 6 positions (frontal, "worms-eye," oblique, and profile views [left and right]) is recommended. Pretreatment analysis may also involve a 2-dimensional or 3-dimensional picture morphing to illustrate the estimated injection outcome.
Injection Procedure
Injection into areas with signs of infections and acne should be avoided. Treatment area should be cleaned with 70% alcohol and aseptic conditions maintained during the injection. Topical local anesthesia (eg, EMLA cream [AstraZeneca AB; Södertälje, Sweden] for 30-60 min) may be offered for increased treatment comfort. The safety and efficacy profiles of lidocaine-containing HA gels are similar to those of corresponding products without lidocaine. 16, 23, 25 The author used Restylane, Restylane Lidocaine, Restylane Perlane, or Restylane Perlane Lidocaine (Q-Med AB; Uppsala, Sweden) for the majority of nasal treatments, and more recently Emervel Classic, Emervel Deep, or Emervel Lips (Q-Med AB; Uppsala, Sverige, Sweden) was used. Nasal tip injections were generally done using the copacked sharp needle; a blunt 25-G Pix'L cannula (Thiebaud SAS; Paris, France) was favored for the nasal dorsum. HA gel placement is illustrated in Figure 2 Minute amounts of gel should be carefully injected, while gradually evaluating the change in shape and with bolus doses avoided to avert intravascular injection. Small volumes of HA are usually sufficient for a pronounced effect, especially in the nasal tip. Overcorrection should be avoided because this may produce a widened and less refined tip. In the nasal tip, the benefit of a superficial (intradermal/hypodermal) injection with a thin needle is the achievement of a better tip definition. Deep injection (directly on the cartilages) usually requires larger volumes of product and may widen the lower lateral cartilages.
The most important difference between injections in alar rim versus alar sill is the risk for intravascular injections. Along the rim, injection is done superficially in the intradermal plane; in the sill, more subcutaneous placement of the gel is needed for widening of the sill.
Important anatomical considerations include the superficial vascular network and the potential risk of intravascular injections. Serious complications, eg, blindness and facial skin necrosis, have been reported after HA injection in the nasal and periorbital region. [26] [27] [28] [29] To minimize this risk, the author uses blunt cannulas (25-G or wider) in the subcutis and sharp needles only supraperiostally and intradermally. Constant movement of the needle and injection of minimal volumes reduce the risk further. Knowledge of vascular anatomy is of importance for avoiding such complications, 30 especially in patients who have had previous nasal surgeries.
The injected product should be smoothed out, not massaged. A full facial photographic documentation is recommended immediately after the treatment.
Posttreatment Assessments
Patients should avoid pressure and massage on the injected area for the first 1 to 2 weeks after treatment. A follow-up visit should be scheduled 6 to 8 weeks after, during which a full facial photographic documentation should be done and, if applicable, touch-up injection. Before and after photographs are useful when discussing treatment results with patients. 
RESULTS
This review covers nasal reshaping with HA performed by the author in >250 patients during the period 1997 to 2012. The frequency of nasal HA gel treatments changed from a few treatments per year to several treatments every week. Indications for nasal reshaping with HA gel broadened over time, which was also reflected by the increase in number of patients treated (Table 1 ). In particular, the frequency of secondary surgical rhinoplasties markedly reduced although the total number of rhinoplasties did not decrease.
Indications for nasal treatments with HA are broader than for conventional rhinoplasty (Fig. 3) . HA injection can be used instead of surgical rhinoplasty in patients unwilling to go through general anesthesia or when it is unsuitable for medical reasons. It is also an option for patients with small deformities, for patients who are hesitant toward surgical rhinoplasty, and for whom HA gel injection can give an idea of what could be achieved with surgical rhinoplasty (ie, HA injection becomes a "door opener" for rhinoplasty). In some cases, HA gel injection can also be used as a complement to surgery or for correction of minor postsurgical defects, for instance, in those patients who are not candidates for secondary rhinoplasty and even those fairly satisfied with results of primary rhinoplasty. HA gel can also be used in patients for whom nasal reshaping is required but for whom surgical rhinoplasty is unsuitable (eg, psychological reasons, extent of previous surgeries). Secondary rhinoplasty can be more challenging than primary rhinoplasty and may be technically demanding. In these instances, HA gel injections may also be useful as a simple alternative to surgery to evaluate how masking of the defect may affect its appearance. However, special attention must be given to any alterations in nasal vasculature resulting from previous surgeries. Most patients are unaware of how HA gel injection can change the facial balance; nasal reshaping often gives a greater "wow" effect than other HA injection indications. Patients who undergo HA gel injections for other reasons may also have nasal reshaping as a "bonus" with remaining product after being informed about its versatility.
Contraindications include vascular rosacea, unrealistic expectations of treatment results, patients assessed as unsuitable due to psychological reasons, pronounced scarring in the treatment area, bleeding disorders/anticoagulant therapy, or allergy to lidocaine or HA.
Precautions include previous nasal surgery and any intervention that could affect the vasculature or increase risk of vascular compromise. In general, precautions should be considered before rhinoplasty after a filler procedure in the nose. This is especially true if another physician has administrated HA in an unknown manner. Careful examination including palpation of the nose is recommended. Large depositions of HA can be distinguished as "soft" areas and sometimes as a Tyndall effect where the transparency of the gel is seen through the skin. Thus, it is always important to avoid overfilling; only small amounts of HA should be used.
Procedures and Outcomes
Among the 75 patients treated during 1998, 2005, and 2012, the average age was 32 years (range: 19-64 y); 84% were women (Table 1) . Mean injection volume was 0.4 mL/ treatment. Restylane Perlane Lidocaine was most commonly used. In general, small volumes of HA gel were used (<0.1 mL in the tip and <0.8 mL in the dorsum). The most common corrections were increased tip definition and straightening of dorsal hump ( Case 1-to elevate low dorsum and increase tip definition. a, pretreatment profile view of a healthy 38-year-old woman requesting a reduction of her bulbous tip. She rejected augmentation surgery because she considered that her nose was already too big and had no previous nasal trauma or surgery. B and C, There was a considerable difference in skin thickness when comparing the tip (B) and dorsum (C). Reduction surgery was thus considered to be contraindicated, and the patient agreed to try Ha injection instead. immediately after injection of 0.8 ml Restylane perlane in the tip (0.15 ml intradermally with a sharp 29-G needle) and dorsum (0.25 ml intradermally with a sharp 29-G needle; 0.4 ml subcutaneously with a blunt 25-G cannula), the patient was positively surprised to find that her nose looked smaller as a result of the injection. D, Two years after the last of 3 injections (2.1 ml in total), the patient said that she had been satisfied with the effect but now considered that most had disappeared. However, after reviewing the before and after pictures, she was impressed to see that the effect actually still persisted and that the difference in appearance at 2 years after the last injection was relatively small compared with immediately after the injection.
20 (27%) received HA injection as a secondary correction after rhinoplasty, which had mainly been performed elsewhere (12/20) . Five patients (7%) underwent rhinoplasty as a secondary procedure to HA fillers (Table 2) ; the time lapse between filler procedures and secondary rhinoplasty was >6 months. The reasons for secondary rhinoplasty include that duration of the filler was too short (2 patients), a more drastic effect was sought (1 patient), and the HA injection was a door opener for rhinoplasty (2 patients). Only 16% of patients had a touch-up treatment 6 to 8 weeks after initial injection; retreatment (usually after 1 y) was performed in 32 patients (43%). The ratio of patients receiving retreatment indicates durable cosmetic effect, supported by a high satisfaction rate after treatment and a long duration of effect in a substantial number of patients.
In addition to use for aesthetic purposes, the author has also injected HA gel to address functional nasal deficiencies. For example, 1 patient experienced improved nasal breathing after intranasal injection along the dorsal septal edge (under the upper lateral cartilage) to simulate the effect of a spreader graft, combined with injection in the base of the nostril to widen the alar rim (Video 2). (See video, Supplemental Digital Content 2 , which shows functional nasal reshaping with intranasal injection of 0.3 mL Restylane Perlane using a sharp 29-G needle along the dorsal septal edge [under the upper lateral cartilage] to simulate the effect of a spreader graft, combined with injection in the base of the nostril to widen the alar rim. This video is available in the "Related Videos" section of the full-text article on PRSGlobalOpen.com or available at http://links. lww.com/PRSGO/A284.) Duration of effect was >1 year.
Assessment of Effect and Adverse Events
All patients treated during 1998, 2005, and 2012 were satisfied (35%) or very satisfied (65%) with the primary outcome as determined by a self-assessment scale with the following 5 points: "very dissatisfied," "dissatisfied," "neither dissatisfied nor satisfied," "satisfied," or "very satisfied." The vast majority (93%) were still at least satisfied at the follow-up visit 6 to 8 weeks after the primary injection.
Long-term, less than one-third of all patients treated during 1997 to 2012 wished that the duration of effect would have been longer. In most patients, the duration of effect was >1 year after the treatment. In approximately 30% of patients, the duration was >2 years, and in some cases >8 years (Fig. 6) .
Adverse effects occurred in a relatively small proportion of patients. Although >250 patients were treated with HA injections, no serious complications, eg, infections, skin necroses, or visual impairment, occurred, and hyaluronidase injection was not required in any case. These risks were prevented by ensuring treatment of proper patient population, Fig. 2 . illustration of Ha gel placement for nasal reshaping. a, example of nasal profile. Common treatment requests include lowering of hump, shortening of the nose, lowering of the alar rim, and widening of the nasolabial angle. B, example of desired nasal profile, which can be achieved by adding volume rather than reduction of tissue. C, profile view of Ha gel placement to achieve the desired nasal shape. D, Frontal view of Ha gel placement to achieve the desired nasal shape. The illustration is published with permission from the copyright holder, Jenny Hanzon.
Video Graphic 1. Nasal reshaping; this video, Supplemental Digital Content 1, shows nasal reshaping with 0.25 ml Restylane perlane lidocaine, injected intradermally into the nasal tip (0.15 ml) and intradermally and supraperiostally in the dorsum (0.1 ml) with a sharp 29-G needle. This video is available in the "Related Videos" section of the full-text article on pRSGlobalopen.com or available at http:// links.lww.com/PRSGO/A283. use of sterile conditions, slow injections of minimal volumes of HA; moving the needle while injecting; and avoiding bolus injections. Three patients had an increase in telangiectatic vessels and erythema; however, review of their medical history and pretreatment pictures revealed signs of rosacea or nasal/perinasal telangiectatic vessels. Treatment with pulsed dye laser (V-beam Perfecta; Candela, Irvine, Calif.) resolved the problem.
Short duration (<6 mo) or insufficient effect was noted in approximately 10% of the patients. Among these, some patients had severely scarred nasal tips that were difficult to correct.
DISCUSSION
In the author's experience, injection of HA gel is a valuable tool for minimally invasive nasal reshaping. Experienced plastic surgeons can use HA injection as an alternative/complement to many indications for rhinoplasty because of its versatility (Fig. 3) . In the author's opinion, this is infrequently considered by many surgeons.
Benefits with HA injection include a quick and noninvasive method to change nasal features without need for general anesthesia. The procedure is associated with no/minimal downtime and with lower cost per treatment compared with rhinoplasty. 1 Minor and sometimes timeconsuming and risky secondary surgical procedures can sometimes be avoided with HA injection. In addition, HA gel injections are useful for preserving the height of the nose, which can be challenging with a surgical reshaping rhinoplasty. The nonpermanent nature of HA and reversibility with hyaluronidase are also favorable properties. Limitations include a relatively short duration of effect in some cases and thus need for retreatment.
Although use of HA in aesthetic facial treatments is well established for treatment of wrinkles and folds, most patients are unaware of nasal indications. As a nonsurgical minimally invasive alternative to rhinoplasty, it would likely appeal to many patients who wish to modify the appearance of their nose. HA treatment may also serve as a door opener to surgery for patients who are reluctant to undergo rhinoplasty. 3 . Flow chart illustrating that Ha gel injections can be considered for most patients requesting nasal reshaping. *, psychological reasons may be body dysmorphic disorder; high or unrealistic expectations; fixation with details; dissatisfaction with previous treatment; previous surgery elsewhere; inability to understand treatment limitations; inability to understand information provided and/or difficulty to communicate. ◊, eg, if the patient has body dysmorphic disorder.
A thorough pretreatment assessment and knowledge of the anatomy of the nose are of utmost importance for a successful treatment result. With a more generous attitude toward small refinements after rhinoplasty, a higher patient satisfaction can be achieved, and these small adjustments are often long lasting. It is not uncommon that patients forget how their nose used to look (eg, as in Figure 1 ) and complain about short duration of effect. Before and after pictures are therefore essential. When reviewing such pictures, most patients are surprised to note that the treatment effect persisted. In the author's experience, the duration of effect persisted >1 year for most patients and in some cases >5 years. This range in duration may be a reflection of individual variability in gel degradation, which has been reported from clinical studies where HA was used for other indications. 31, 32 Persistence in nasolabial folds for at least 6 months, 22 18 months (with 1 retreatment), 18 and 36 months (with 2 retreatments) 19 has been reported. Although the data presented here are not from a controlled clinical study, the duration of effect after 1 treatment seems to be longer in the nose than in nasolabial folds, consistent with the experience of other investigators. 15 Possible explanations may be lower degradation rates in the nose, minimal muscular activity, and/or differences in metabolic activity compared with, eg, lips and nasolabial folds. Other investigators propose that injection of cross-linked HA stimulates collagen synthesis, 33 ,34 which could be another possible explanation. Use of permanent fillers in the nose should be avoided, because of association with granuloma formation 35, 36 and complications that are difficult to manage. 37 Possible complications with HA fillers include vascular emboli and necrosis, [38] [39] [40] [41] [42] ocular ischemia, 27 vision loss, 26, 28, 29 discoloration/Tyndall effect, 43 and infection. None of these complications have occurred in the >250 patients treated by the author to date.
To avoid complications, a thorough patient consultation and pretreatment assessment are recommended. HA injections in the nose should only be done by experienced plastic surgeons with a profound knowledge of the nasal anatomy, with special attention to any alterations resulting from previous nasal surgeries. Only small volumes of HA gel should be injected, using a slow and gentle technique; overfilling must be avoided because of the risk of serious complications (eg, pressure necrosis or vascular embolus). If large volumes a, profile view of a healthy 34-year-old woman who had had an unknown permanent filler injected into the upper lip (in another country) and presented with an unfavorable result and a wish to address her profile view. She had no other relevant medical or surgical history. B, Two weeks after an endoscopic forehead lift and simultaneous lower lip augmentation with 0.8 ml emervel lips (using a 25-G blunt cannula) and nasal reshaping with the remaining emervel lips (0.2 ml in the tip and 0.3 ml along the dorsum using a sharp 30-G × ½-inch needle), the nose looked smaller (shorter and more balanced).
are needed, placement of autologous cartilage grafts may be advantageous to not risk tissue necrosis or implant visibility due to thin, transparent skin. Injection close to nasal vessels should be avoided, and also use of a sharp needle in the perivascular area. The facial artery's nasal branches are especially important to consider. In addition, the dorsal nasal vessels sometimes anastomose over the midline, 30 making the risk for vascular embolization lower but still possible in the midline. To minimize the risk of intravascular injection and potential skin necrosis or blindness, the following recommendations are suggested. Injection into the rhinion of the nose should be done directly on the periosteum. Risk of vessel penetration is also reduced with 25-G or wider cannulas in the subdermal layer. Risk for intra-arterial injection is minimized with cannulas especially with thin cannulas (28-to 30-G) . If sharp needles are used, injections should presented with a poorly defined and underprojected tip after undergoing 2 previous rhinoplasties (performed elsewhere). She had no other relevant medical or surgical history. B, appearance 10 months after a successful closed rhinoplasty with triple conchal tip grafts. C, Four years after the tertiary surgery, the patient presented with increasing visibility of the tip grafts. D, appearance 2 years after intradermal injection of 0.1 ml Restylane perlane using a sharp 29-G needle around the tip graft (mainly in the supratip area), which effectively masked the graft visibility. Fig. 6 . Case 4-to smoothen postsurgical tip irregularities. a, Two years after rhinoplasty in a 26-year-old man; the patient came back wishing to address an increasing tip graft visibility that he had first started to notice during the past year. He had no other relevant medical or surgical history. Secondary surgery would necessitate a difficult and relatively risky procedure for such a small correction because an open rhinoplasty would likely be needed, and there would also be a higher risk for supratip swelling and worsening of the defect. Therefore, Ha injection was preferred for this patient. B, Ten years after intradermal injection of 0.1 ml Restylane with a sharp 29-G needle around the edges of the tip graft; the tip graft was still effectively masked, and the patient was satisfied (1 retreatment intradermal injection with 0.05 ml Restylane using a sharp 29-G needle was given 5½ y after the first injection). The photographs are published with permission from the patient. Fig. 7 . Case 5-to increase tip definition, elevate low dorsum, and lower retracted alar rim. a, profile view of a healthy 27-year-old woman who presented with an underprojected tip and also wished to address the height of the dorsum and the retracted alar rim. She had no relevant medical or surgical history. B, appearance 6 months after injection of 1 ml Restylane (0.1 ml/side along the alar rim, 0.2 ml in the tip, and 0.6 ml in the nasion) to correct the shape of the tip, alar rim, and nasion. The Ha was deposited not only intradermally with a sharp 27-G needle in all treated regions but also supraperiostally in the nasion.
be placed directly on the periosteum or in an intradermal or hypodermal position. When using a sharp needle, it is important to only inject minute volumes, to move the needle (eg, as shown in Video 1) and avoid bolus injections.
Although it is important to minimize the risk of complications, it is equally important to be prepared to manage complications that may arise. A quick recognition of vascular events and quick and aggressive treatment are necessary to avoid serious, potentially irreversible complications. The injecting physician should always be prepared to treat not only complications with hyaluronidase but also allergies toward hyaluronidase.
If vascular compromise is suspected/occurs, a similar protocol as suggested by not only DeLorenzi 44 but also various others 36, 45, 46 is recommended. Immediately discontinue injection if whitening of the skin distal to the cannula tip or intense pain occurs. Inject hyaluronidase, at least 100 U for every 1 mL of filler used. To induce vasodilation, apply gentle massage, warm compresses and nitroglycerin ointment to the affected area, and apply gentle massage to dissipate the mass with resolution. Administer anticoagulants (low-molecularweight heparin/aspirin). If visual impairment occurs, immediately refer the patient to an ophthalmologist/oculoplastic surgeon for further treatment (eg, injection of hyaluronidase in a retrobulbar location or into the ophthalmic artery [possibly by radiology-assisted catheterization or periocular arterial catheterization] and reduction of intraocular pressure). 47 Aspiration of HA may be attempted if Tyndall effect occurs, but the author prefers hyaluronidase injection for effective treatment. Suspected or confirmed infection should be treated with antibiotics commenced before use of hyaluronidase.
CONCLUSIONS
Injection of HA gel is a valuable tool for plastic surgeons to consider for nasal reshaping. Small corrective refinements offered to patients may help achieve higher patient satisfaction and have in many cases had a surprisingly long duration of effect. The clinical experience gained with HA gel injections for nasal treatments over 15 years has also shown that HA gel can be used for correction of minor postrhinoplasty defects in appropriate patients.
Per Hedén, MD, PhD
Akademikliniken Storängsvägen 10 SE-115 42 Stockholm, Sweden E-mail: per.heden@ak.se Fig. 8 . Case 6-to lengthen short nose. a, profile view of a healthy 19-year-old woman who wished to lengthen the nose. as this was considered to be a difficult surgical procedure, the author decided to try to improve the length by Ha injection. She had no relevant medical or surgical history. B, improvement in nasal length after 2 years and 2 injections of Restylane perlane (total volume injected: 1.5 ml). The Ha was deposited intradermally with a sharp 27-G needle in the distal end of the tip in the columella (0.7 ml), along the alar rims (0.2 ml) and in the nasion (0.1 ml), and subcutaneously in the nasion along the dorsum with a 25-G cannula (0.5 ml). even after 5 years, the author has noted that the length of the patient's nose was still maintained (image not provided).
Video Graphic 2. Functional nasal reshaping; this video, Supplemental Digital Content 2, shows functional nasal reshaping with intranasal injection of 0.3 ml Restylane perlane using a sharp 29-G needle along the dorsal septal edge (under the upper lateral cartilage) to simulate the effect of a spreader graft, combined with injection in the base of the nostril to widen the alar rim. This video is available in the "Related Videos" section of the full-text article on pRSGlobalopen. com or available at http://links.lww.com/PRSGO/A284.
